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ABSTRACT
AN INVESTIGATION OF TRAINING AND ACTIVITY 





The nature of useful information, the processes for 
utilizing information in a selective attending task, and the 
modifiability of these processes through training were inves­
tigated, The design and results are discussed in relation to 
the emphasis on active-passive information pick-up in both 
form perception (e.g. Gibson, 1962) and sensory-motor adap­
tation (e.g. Held and Hein, 1963).
A haptic exploration-visual discrimination procedure 
was used to assess the effects of Training, Stimulus Dimen­
sion, Regulation-of-Movement, and Production-of-Movement on 
form discrimination performance. A Training x Stimulus 
Dimension x Regulation-of-Movement interaction resulted. 
Specifically, the evidence indicated that Training on one 
dimension (Compactness) increases the utility of that dimen­
sion when information search is Self-regulated. This result 
was predicted. The utility of another dimension (X-axis 
Areal Asymmetry or AAS) increases only in experimental con­
ditions where the Compactness dimension has little utility 
and AAS has not been emphasized by Training. Training empha­
sizing AAS was expected to increase the utility of this di­
mension. The results indicated neither facilitation nor in- 
terferance effects from AAS Training. . These unexpected find­
ings for the AAS dimension and Training emphasizing the AAS 
dimension are discussed in relation to previous visual per­
ception research and a suggestion is made that the results 
indicated processing differences for the two stimulus dimen­
sions.
viii
A second experiment was included to assess the 
effect of the structure of an exploratory pattern of 
movements on discrimination performance. This assess­
ment is the beginning of a systematic investigation which 
seeks to facilitate discrimination performance on specific 
physical dimensions by providing optimal structure to an 
exploratory pattern of movements. The results of the 
second experiment were inconclusive, but some evidence is 
provided to support further research with this aim.
ix
INTRODUCTION
This research was concerned with information 
processing. Specifically, it centered on the nature 
of useful information, the processes necessary for 
utilizing information, and the modifiability of these 
information utilization processes through training.
The aim of this research was focused by Gibson's (1963) 
assertion that specification of both information from 
the environment and the observer's relation to the 
environment is necessary in investigations of perceptual 
activity. A variety of theoretical and empirical 
perspectives exists in relation to both the nature of 
information and the utilization of information. An 
examination of these perspectives (e.g. Brown and Owen,
196?i Forsyth and Brown, 1967, 1968j Gamer, 1962, 1970» 
Gibson, i9 6 0, 1962, 19631 Held, 1965* Held and Bossom,
19615 Held and Hein, 19631 Posner and Boies, 19711 Posner, 
Boies, Eichelman, and Taylor, 1969* and, Triesman, 1969) 
provided a basis for integrating concerns about information 
from the environment and the observer's relation to that 
information. The research developed here constitutes part 
of a program designed to investigate these integrated 
concerns. Identifying and integrating useful concepts and 
variables rather than empirically examining the relative 
merits of the various perspectives is the initial goal of 
the program.
It can be assumed that man, as an adaptive creature,
1
processes information from the environment in relation to 
his interaction with that environment. Further, it can be 
assumed that man makes responses on the basis of past and 
present information processed. Two of the more important 
questions to address first concern the term information. 
What constitutes useful information and how is this infor­
mation utilized? Attempts to define "information" come 
from a variety of research viewpoints and these have met 
with varying degrees of success.
From one viewpoint there may be some attempt to 
relate information to physiological level sensations.
For instance, Hubei and Wiesel (1959) presented evidence 
of information specific receptors. Hernandez-Peon (1 9 6 6) 
presented evidence of a selective tuning process which 
inhibits input from unselected sources. However, these 
represent only initial investigations of the relationship 
between information and physiological level sensations.
In a review of attention and auditory electrophysiology, 
Worden (1966) stated that conceiving of the relationship 
between neural and perceptual levels is more difficult 
at present than conceiving of travel to the moon would 
have been in Roman times.
Information has also been quite specifically 
defined in communication theory. The specifics of the 
stochastic system and the particular "bit" units of 
measurement involved in this theory need not be of concern 
here* but, the basic ideas from the theory can be useful.
3Garner (1962) stated concepts from communication theory may 
be useful in the study of behaviort however, rigid adher­
ence to the specifics is not necessary and concepts may be 
freely adapted in so far as they are useful. One such use­
ful adaptation is a view of information as that which reduces 
uncertainty (Attneave, 1959t Garner, 1962), Information ex­
ists to the extent that the behaving organism is uncertain 
about the environment and the environment provides something 
to reduce the uncertainty. Two classifications of infor­
mation are implied by this viewpoint. The first is poten­
tial information. This has been defined in terms of what 
the environment can provide. The second classification of 
information is effective information. This has been defined 
as a measured reduction in uncertainty.
Gibson (1966) also presented a view of information 
which has the classifications of potential and effective in­
formation. Gibson's viewpoint extends to the present con­
cern for the search and abstraction of information from the 
environment. This viewpoint considers the perceiving organ­
ism as being engaged in a dynamic interaction with an envi­
ronment containing directly measurable potential informa­
tion. The perceiver must engage in behaviors which produce 
transformations of potential information to yield the in­
variant properties of objects and events. While Gibson's 
viewpoint does not provide a full objective specification 
of the perceptual-cognitive processes responsible for inte­
grating perceptual schemata with what is being specified by
4the environment, it does provide a basis for such a specifi­
cation. Both Gibson’s viewpoint and the information theory 
viewpoint make an important contribution toward understand­
ing the term information. They provide a foundation for a 
fruitful psychophysics.
Brown and Owen (196?) built on this foundation with 
a dimensioning of physical measures which describe a popu­
lation of random forms. Briefly, Brown and Owen generated 
forms using a modified Attneave and Arnoult (1956) Method I, 
applied 80 specific physical measures to these forms, and 
performed principal components analyses on the measurement 
operations to yield physical dimensions. Attneave (1959) 
and Gamer (1962) discussed two types of systematic varia­
tion which are related to the factor loadings from Brown and 
Owen's principal components analyses. The first type of var­
iability is along a single dimension (metron) and the second 
is between dimensions (logon). Forsyth and Brown (196?) ex­
tended these beginnings by demonstrating an approach for spe­
cifying the utilities of various physical dimensions genera­
ted by Brown and Owen. This approach assessed form recog- 
nition-discrimination performance as a function of two types 
of systematic variation in factor loading differences for 
pairs of forms. Form pairs were selected such that the fac­
tor loadings were more discrepant on one dimension represen­
ted than on any other dimensions. Various dimensions were 
represented using this procedure (logon variability). In 
addition, the magnitudes of factor loading differences were
varied to acquire larger and smaller factor loading differ­
ences within each represented dimension (metron variability). 
Different utilities of the dimensions were indicated by an 
interaction between the two types of systematic variation in 
factor loadings.
Forsyth and Brown's (1967) research represents the 
beginnings of a way to specify what potential information 
becomes effective information. Useful research can build 
on these beginnings to determine additional influences on 
what becomes effective information. Gibson (I960) made a 
comprehensive listing of influences which may play a role 
in determining what potential information becomes effec­
tive information. Gibson included the following» species 
of the organism, sense organ anatomy, maturational level, 
capacity for sense organ adjustment, habits of attention, 
activity in progress, and possibilities for educating the 
attention of the individual organism. The influences indi­
cated are numerous; individually thay have been the subject 
of investigations in a wide variety of research areas. Back­
ground relevant for this research primarily came from selec­
tive attention and adaptation to displacement research.
At present no common referent and no unitary process 
can be assumed when the term selective attention is used 
(Triesman, 1969)* Therefore, a particular referent must be 
specified. Triesman (1969) classified selective attention 
in terms of the tasks required of the Ss. The category 
Triesman described as selection of analyzers best reflects
6selective attention as intended here. Posner and Boies 
(1971) defined three broad uses of the terra attention.
Their classification of attention as the ability to select 
information of one kind rather than another best describes 
the use of selective attention as intended here. Random 
forms constituted the particular targets of analysis and 
these were defined by physical dimensions in Forsyth and 
Brown's study (1967). The Ss' task was defined as selective­
ly attending to the physical dimensions. Forsyth and 
Brown’s (1967) results supported the notion of a hierarchy 
of physical dimensions to which Ss selectively attend.
This selective attending may be conceptualized as a weigh­
ted hierarchy of dimensions and an S's hierarchy may be 
specified relative to a multidimensional space of the phys­
ical dimensions. Possibly this hierarchy is specific to 
particular information search conditions.
The approach adopted by Forsyth and Brown (1967) 
made a specification of information and selective attending 
possible. This approach also provided a foundation for 
further exploration of the selective attending process.
Forsyth and Brown (1968) demonstrated that individual differ­
ences are important to consider. This research employed a 
variation of an individual differences model (Tucker and Messick, 
1963)» Pretraining on particular physical dimensions preced­
ed a scaling task. The results of the research indicated 
that the utility of certain physical dimensions can be 
modified by pretraining. The results further suggested
7the importance of recognizing differences among individual 
cognitive-perceptual hierarchical structures when drawing 
conclusions about the influences of training. These results 
supported one of Gibson's (i9 6 0) assertions regarding influ­
ences on selective attention, Gibson stated that the possi­
bilities for educating the attention of the individual organ­
ism constitute one influence on what potential information 
becomes effective information.
Forsyth and his associates have conducted a number 
of additional investigations which explore variables influ­
encing selective attention (Forsyth, 19701 Forsyth, Forsyth 
and Pinsince, 1970t Forsyth and Goldberg, 1972} and, 
landrigan and Forsyth, 1973)* The investigation by 
Landrigan and Forsyth,(1973) was the most central to the 
development of this research project.
Landrigan and Forsyth (1973) explored the influ­
ences of what Gibson (i9 6 0) listed as activity conditions. 
This exploration indicated that both the nature of the 
information and the specification of activity conditions 
are important in accounting for performance on a tactual 
exploration-visual discrimination task. Prior to that 
investigation a reconceptualization and clear specifi­
cation of activity was necessary. A literature search 
indicated the possible confounding of physical activity 
and the systematic cognitive regulation of that activity.
The following summary provides some of the background 
material from which the possible confounding was realized.
8Influences of active-passive performance differences 
have been investigated in form perception (Gibson, 1962), 
the development of sensory-motor coordination (e.g. Held and 
Hein, 1 9 6 3). and adaptation to displacement (e.g. Moulden, 
1971; Canon, 1970, 1971; Kalil and Freedman, 1967).
Gibson (1962) defined the distinction between active 
and passive conditions in terms of perceiving form by touch. 
Gibson defined active touch as an exploratory, self-produced 
and self-regulated scanning. In this definition production 
and regulation referred to distinct aspects of scanning. 
Production was concerned with the physical initiation of 
movement. Regulation was concerned with the control of the 
course which scanning movements take. Passive touch, in 
comparison with active touch, was defined as merely recep­
tive. This definition of passive touch placed control of 
both the regulation and the production of movement with some 
external agency.
Gibson (1962) conducted independent, and to use his 
term, "simple" experiments comparing active with passive 
conditions for perceiving form. In the first of these 
experiments, "cookie cutters" served as the stimulus ob­
jects. A comparison of self-regulated, self-produced explo­
ration and no-movement, no-regulation exploration indicated 
superior stimulus object discrimination when exploratory 
movements were self-produced and self-regulated. In another 
experiment, discrimination performance with no-movement 
and no-regulation was contrasted with performance when
9movement was externally-produced and externally-regulated. 
For the no-movement, no-regulation condition, each form was 
placed in the S's hand. For the externally-produced, ex­
ternally-regulated movement condition, each form was placed 
in the S's hand and continuously rotated clockwise and coun­
terclockwise. The results indicated better form discrimin­
ation performance in the externally-produced, externally- 
regulated movement condition than in the no-movement con­
dition.
Gibson's (1962) findings were employed for a com­
parison of an externally-produced, externally-regulated 
condition and a self-produced, self-regulated condition.
This comparison revealed the superiority of performance in 
the self-produced, self-regulated movement condition. As 
an effect of self-produced movement or self-regulated move­
ment or some combination of these, the perceptual discrim­
ination process was enhanced. The assessment of the inde­
pendent effects of these sources in form perception was 
necessary; this was one of the major aims of the Landrigan 
and Forsyth (1973) study.
In the areas of adaptation to displacement and the 
development of sensory-motor coordination, the dependent 
measures involved are very different from those in form 
perception. Despite this and other differences which prob­
ably exist, the fact that investigations in these areas 
shared a common interest in activity influences made them 
relevant.
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Held and Bossom (1961) presented the view that a 
common process underlies both sensory-motor development 
and adaptation to displacement. These investigators con­
cluded that a central aspect to this common process is 
movement produced in the presence of adequate environmental 
stimulation by the developing or adapting organism. An 
active organism produces its own movements and a passive 
organism has movement imposed according to this viewpoint. 
Distinguishing between active and passive organisms on the 
basis of movement production presented the same possibility 
of a confounding of physical activity and cognitive regu­
lation which existed in Gibson’s (1 9 6 2) work in form per­
ception, Held and his associates’ investigations have indi­
cated the importance of the production of physical activity 
influences in sensory-motor development and adaptation to 
displacement. Presumably, little variability in the nature 
of physical activity and little systematic environmental 
stimulus variability accounted for the emphasis on physical 
activity and the de-emphasis of cognitive regulation in the 
investigations by Held and his associates.
The viewpoint represented by Held and Bossom put 
the role of information from the environment in terms of 
adequacy, Gibson (1 9 6 2) speculated about the possible 
interaction between activity and information from the envi­
ronment in form perception. After noting the reports by 
Riesen (1958) and Riesen and Aarons (1959). Held and Bossom 
(196l) stated interactive effects for adequacy of informa­
11
tion from the environment and activity in the development 
of sensory-motor coordination. Additional research is nec­
essary to further address the influences of activity and 
information in both form perception and sensory-motor func­
tioning. For the present purpose, recognition of the simi­
larity of concerns in each of these areas is sufficient.
The form perception experiment by Landrigan and 
Forsyth (1973) investigated the independent influences of 
a Regulation-of-Movement and a Production-of-Movement vari­
able. The experiment also included a sampling of different 
physical dimensions which allowed for the possibility of an 
interaction between activity influences and stimulus infor­
mation. The results of this research indicated support for 
both reconceptualizing activity influences, as independent 
regulation and production components of activity, and for 
the interaction of these influences with stimulus informa­
tion. More specifically, the results indicated that a cog­
nitively regulated systematic search for information was 
the major influence in the form perception task. The effec­
tiveness of this regulated search was qualified by physical 
activity and the physical dimension providing potential 
information.
Landrigan and Forsyth's (1973) research provided 
one example of integrating independent variables from a 
variety of research areas into a single design. This type 
of integration is important when interactions among these 
variables are expected to account for task performance.
12
The present research emerged from a research program which 
can proceed to examine the integration idea in three direc­
tions. One direction consists of extending the concern for 
the independent variables, included in the Landrigan and 
Forsyth study, to other tasks than form perception. For 
example, further research employing the dependent variables 
in adaptation to displacement and sensory-motor coordina­
tion is needed. A second direction integrates the concern 
for individual differences suggested by Forsyth and Brown's 
(1968) research. The third direction consists of integra­
ting additional sources of influence on information proces­
sing in form perception. This third direction was the one 
taken in the research reported here.
The design for Experiment I is illustrated in Fig­
ure 1. One major focus of this research centered on chang­
ing the utilities of the physical dimensions through train­
ing. Three levels of Training were included in Experiment 
I1 Training emphasizing Compactness, Training emphasizing 
AAS(X-axis Areal Asymmetry), and Training De-empasizing 
both dimensions. Two levels of the Stimulus Dimensions 
variable were selected! Compactness and AAS. In visual 
research on form perception, Forsyth and Brown (1 9 6 7) de­
termined that Compactness was higher than AAS in a hierar­
chy of physical dimensions to which Ss selectively attend. 
Landrigan and Forsyth (1973) used a haptic exploration, 
visual discrimination measure and found that both Compact­
ness and AAS were useful dimensions to which Ss selectively
Production-of-
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Figure 1. A block diagram representing the experimental design for Experiment I.
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attend. No differences in the utilities of Compactness and 
AAS were indicated. Because of the particular selection of 
Stimulus Dimension differences, these results have not been 
interpreted as contradicting the idea of a hierarchy of phys­
ical dimensions to which Ss selectively attend.
Research directly relevant to changing the utili­
ties of physical dimensions is contained in the visual form 
perception literature. Forsyth and Brown (1968), recogni­
zing interacting individual differences variables, increased 
the utility of Compactness. These investigators also deter­
mined that the utility of AAS, which previously visual re­
search indicated was lower in the hierarchy of attended di­
mensions, was not subject to change with the same type of 
training used to increase the utility of Compactness. Forsyth 
and Goldberg (1972) also reported an increase in the utility 
of Compactness with training emphasizing Compactness and no 
corresponding increase in the utility of AAS with training 
emphasizing AAS, In fact, the results of this study indi­
cated that training emphasizing AAS decreased the utility 
of Compactness and one other physical dimension (Jagged­
ness) .
The different effects resulting from training empha­
sizing Compactness and training emphasizing AAS were shown 
to be reliable in visual form perception. These effects 
may not generalize to tasks which include other modalities.
The Landrigan and Forsyth (1973) study, with the particular 
Stimulus Dimension differences selected, showed both Com­
15
pactness and AAS to be useful dimensions with no differences 
in their relative utilities. The present research used a 
selection of Stimulus Dimension differences similar to those 
used in the Landrigan and Forsyth study to evaluate the pos­
sibility of changing the utilities of both dimensions.
The inclusion of Training emphasizing Compactness 
and Training emphasizing AAS in the design of Experiment I 
provided a test of the generalizability of the training effects 
observed in visual research. The prediction was that Train­
ing on either Compactness or AAS would facilitate performance 
on the dimension emphasized by the Training. This prediction 
was expected to be qualified by an interaction of the Train­
ing variable with the Stimulus Dimensions and activity 
variables. The third level of the Training variable in 
Experiment I was constructed to provide a de-emphasis of 
both the Compactness and AAS dimensions. Including this 
level permitted an assessment of interference effects 
across Stimulus Dimensions. Forsyth and Goldberg (1972) 
demonstrated that AAS Training interfered with Compactness 
performance. The prediction for the present research was 
that Training constructed to de-emphasize both dimensions 
would interfere with performance on both the AAS and 
Compactness dimensions. Differences between performances 
of Ss trained with emphasis on a dimension and Ss trained 
with de-emphasis on that dimension were expected to 
indicate a combination of facilitation and interference 
effects. The possibility that AAS Training would interfere
with Compactness performance was indicated by Forsyth and 
Goldberg’s (1972) results. In the present research, an 
assessment of a comparable finding was possible by compar­
ing two sets of performance differences. The difference 
between Compactness performance of Ss trained on Compact­
ness and Compactness performance of Ss trained on AAS pro­
vided the first set* the difference between Compactness 
performance of Ss trained on Compactness and Compactness 
performance of Ss trained with de-emphasis of both dimen­
sions provided the second set. The prediction was that a 
comparable finding would result in the present study. While 
this study was constructed to provide a dual de-emphasis, 
later studies can be designed to include comparisons with 
no Training or selective de-emphasis of dimensions, if this 
is warranted.
Although Training effects constituted a major focus 
for this research, Training may constitute only one source 
of influence in a perceptual task such as form discrimina­
tion. Additional influences such as the information avail­
able and activity conditions may have additive or nonaddi­
tive effects. The suggestion from Landrigan and Forsyth's 
(1973) study is for interactions among the influences. The 
design represented in Figure 1 indicates the inclusion of 
the Regulation-of-Movement, Production-of-Movement, and 
Stimulus Dimensions variables similar to those incorporated 
in the Landrigan and Forsyth (1973) study. This design pro­
vided an evaluation of the additive or interactive effects
of all the influences included.
In addition to the inclusion of the Training varia­
ble, there were certain differences between the present 
study and the Landrigan and Forsyth (1973) study with respect 
to the sampling of levels of the variables. Recognizing 
these differences, the prediction for the results of the 
present experiment was that; a four factor interaction would 
account for the variability in form discrimination perform­
ances. This interaction was expected to indicate that Train­
ing on Compactness facilitated performance on Compactness 
when exploratory movements were Self-regulated, Self or 
Other-produced. Also, this interaction was expected to in­
dicate that Training on AAS facilitated AAS performance when 
movements were Self-regulated, Self-produced and when move­
ments were Self or Other-regulated and Other-produced. Next, 
this interaction was expected to show that performance on 
both Compactness and AAS was generally low with De-emphasis 
Training. Lastly, AAS Training was expected to interfere 
with Compactness performance; this prediction was similar 
to that made for Compactness performance with De-emphasis 
Training.
The design for a second experiment is illustrated 
in Figure 2j this experiment was exploratory in nature.
The objective was to determine whether some of the antici­
pated facilitation and interference effects expected in the 
first experiment could be attributed to structure in the 
pattern of moves generated to explore for information.
Borrowed Moves Compactness AAS
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Figure 2. A block diagram representing the experimental design for Experiment II.
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The Ss were trained on Compactness, or X-axis Areal Asymme­
try, or De-emphasis and were tested only with Other-regu­
lated, Self-produced movements. It was possible to give 
an S performing with Other-regulated movements a pattern of 
exploratory moves generated by a Self-regulated S trained 
on the same physical dimension or a different physical di­
mension.
If structure exists in the pattern of exploratory 
moves used to search for information, this structure may be 
specific to the physical dimension that the S, generating 
the pattern of moves, has been trained to seek. Thus, an 
interaction among the three factors in this second experi­
ment was predicted. Specifically, the highest form discrim­
ination performances were expected when both the trained 
physical dimension constituted potential information and 
the Ss exploratory moves were borrowed from a Self-regulated 
S trained on the same physical dimension.
A demonstration of structure inherent in the explor­
atory pattern of moves was important{ it established the 
first step in a series of research studies which attempt to 
train more efficient systematic exploration. Given the 
design of Experiment II, the success of such a demonstration 
relied on the results from the first experiment. Facilitation 
or interference effects had to be exhibited first by Ss per­
forming with Other-regulated, Self-produced movements. 
Logically, an assessment of these effects should have pre­
ceded the execution of the second study. Economic and
20
other practical considerations indicated little loss and 
much gain from executing Experiment II prior to full anal­
ysis of the data from Experiment I. In the event that Ex­
periment I showed no facilitation or interference effects 
with Other-regulated, Self-produced movements, additional 
means exist for assessing the possible influences of struc­
ture in a pattern of exploratory moves.
METHOD
Subjects. The Ss in both experiments were volunteers from 
a Developmental Psychology course or recruits from an Intro­
ductory Psychology course at the University of New Hampshire.
In Experiment I, 108 Ss were randomly assigned with three re­
strictions to conditions defined by levels of the experimental 
variables. The restrictions were that a Self-regulated assign­
ment preceded each Other-regulated assignment, that sex approx­
imated balance across conditions, and that assignment to a 
Presentation Order was fully accomplished before assignment 
to the next Presentation Order began. Experiment II employed 
5^ Ss. The data for 18 of these were taken from the first de­
sign. These data were from Ss who received Compactness or AAS 
Training in Other-regulated, Self-produced conditions (Groups 
4 and 5. Experiment I). Incorporating these data into the 
design of Experiment II was possible because the second ex­
periment contained two experimental conditions in which the 
level of the Borrowed Moves variable matched the level of
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the Training variable. In addition, all Ss in the second 
design were Other-regulated, Self-produced. As an example, 
data from Other-regulated, Self-produced Ss trained on Com­
pactness in the first experiment (Group 4) were used in the 
second experiment where there was a requirement for data from 
Other-regulated, Self-produced Ss trained on Compactness and 
using moves borrowed from another S trained on Compactness 
(Group 1, Experiment II). The 36 Ss needed to complete the 
total of 5^ Ss in the second design were randomly assigned, 
with a restriction governing the approximate balance of sex, 
to the b remaining conditions in this design.
Design. Figures 1 and 2 represent designs one and two re­
spectively. The first design consisted of four completely 
crossed variables with repeated measures on the Stimulus 
Dimensions variable. The Production-of-Movement variable 
had levels of Self and Other-produced movement. Each Self­
produced S moved his/her own arm and each Other-produced S 
had his/her arm moved by the E.
The Regulation-of-Movement variable consisted of two 
levels* Self-regulated and Other-regulated movements. When 
movements were Self-regulated, each S generated his/her own 
pattern of exploratory movements used in exploration of the 
form. The Ss performing the exploration under the Other- 
regulated condition were told where to move by the E or 
they were told where the E would move them. Each S in this 
condition followed the pattern of moves generated by a Self­
regulated S.
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The Stimulus Dimension variable consisted of two 
levels and was the repeated measures variable. Differences 
in factor loadings of pairs of forms represented differ­
ences in either Compactness or AAS. The physical measures 
comprising these dimensions were described by Brown and Owen 
(1 9 6 7). Examples of measures comprising Compactness included 
line length variance and length of the longest side. Ex­
amples of measures comprising AAS included the areal and per­
imeter centers of gravity.
The Training variable consisted of three levels. All 
Ss were told the Training would help in the testing. For 
one level of Training, some Ss were verbally instructed to 
attend to the Compactness dimension and were given practice 
with four-sided forms which emphasized the Compactness dimen­
sion, For a second level, other Ss were verbally instructed 
to attend to the placement of the area of the forms within 
the field (AAS) and were given Training with four-sided 
forms which emphasized the AAS dimension. For the third level, 
De-emphasis Training, other Ss were given instructions with­
out directed attention and were given practice problems equal 
in number to the Compactness and AAS Training problems. The 
factor loading differences for practice problems under the 
three levels of Training are presented in Table 1. It should 
be noted that the largest median factor loading differences 
occurred for the dimension emphasized by Training. Under 
De-emphasis Training the median factor loading differences 
were minimal for both dimensions.
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Table 1
Median factor loading differences for pairs of four-sided 
training forms constructed to emphasize Compactness or 
X-axis Areal Asymmetry, or to de-emphasize both dimensions.
























The second design consisted of three completely 
crossed variables represented in Figure 2. Performance of 
all Ss in this design was measured under conditions of 
Other-regulated, Self-produced movement. The Training and 
Stimulus Dimensions variables in this experiment were iden­
tical with the Training and Stimulus Dimensions variables 
in the first experiment. The Borrowed Moves variable con­
sisted of two levels* Compactness borrowed moves and AAS 
borrowed moves. Exploratory moves of Ss in this experiment 
were borrowed from Ss in the first experiment. All Ss per­
forming with Compactness borrowed moves followed the patterns 
of moves generated by Self-regulated Ss trained on Compact­
ness in the first experiment. The moves generated by Ss 
from group 1 in Experiment I served for all Ss using Com­
pactness borrowed moves. All Ss performing with AAS borrowed 
moves followed patterns of moves generated by Self-regulated 
Ss trained on AAS in the first experiment. The moves gene­
rated by Ss from group 2 in Experiment I served for all Ss 
using AAS borrowed moves.
Apparatus and Stimuli. The apparatus used in both experiments 
has been described by Landrigan and Forsyth (1973) and was 
similar to that employed by Gibson (1962). This apparatus 
served both the visual training procedure and the haptic- 
visual experimental task following the training. An 
eye-level rear projection screen was used for visual presen­
tations of forms. All projected forms were black on a white 
background. A model KT 800 Kodak carousel projector with a
25
tachistoscopic shutter was used to project the forms onto 
the 17*78 cm. x 35*56 cm. rear projection screen. The tact­
ual explorations during the experimental task were carried 
out behind a vision occluding curtain. The field in which 
the tactually explored forms were located was 17*78 cm. square 
and was centered behind the vision occluding curtain. This 
field was divided into 1.27 cm. squares which were coded by 
row numbers and column letters. The Ss could not detect this 
sectioning of the field. The Ss were provided with a grid 
directly in front of them. This grid was sectioned in ex­
actly the same way as the field behind the curtain and served 
to aid communication about the course for exploratory move­
ments between the E and the S. Exploration of the forms by 
touch occurred in straight-line moves between coordinates of 
the sectioned field. Because straight-line moves were required 
and Ss could not see their hands, a straightedge was used to 
guide movements.
The single forms used in tactual exploration were 
constructed from felt textured Contact paper and were mounted 
on glossy backs which fit into the 17*78 cm. square field 
behind the curtain. An armrest which slid over a plexiglass 
bearing surface was used to support the Ss arm during explo­
ration.
The forms for practicing the tactual exploration 
were curvilinear. All other forms used in the training and 
experimental tasks of both experiments were selections from 
populations of four and twelve-sided random forms constructed
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by Brown and Owen (1967)• The selection of pairs of forms 
occurred on the basis of factor loading differences between 
the forms in the pairs# These selections were made for repre­
sentations of Compactness and X-axis Areal Asymmetry (AAS) 
dimensions and, in the case of De-emphasis Training, for 
minimal factor loading differences between the paired forms 
on the Compactness and AAS dimensions. In all cases, the di­
mension represented by a pair of forms was indicated by the 
largest factor loading difference for that pair.
For Compactness and AAS Training, four pairs of four­
sided forms were selected for each level of Training. For 
De-emphasis Training, eight pairs of four-sided forms were se­
lected. Median factor loading differences for the four-sided 
form pairs used in Training are presented in Table 1. It can 
be noted that the median factor loading differences were 
greater for the physical dimension emphasized than for the 
alternate dimension. In the instance of De-emphasis Training, 
the factor loading differences were minimal on both the Compact 
ness and AAS dimensions. These minimal differences were se­
lected to de-emphasize both dimensions.
Six pairs of twelve-sided random forms representing 
the Compactness dimension and six pairs of twelve-sided random 
forms representing the AAS dimension were selected for the 
experimental task. Median factor loading differences for the 
pairs representing both dimensions are presented in Table 2.
The median factor loading differences were greater for the 
emphasized dimension than for the alternate dimension. For
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Table 2
Median factor loading differences for pairs of twelve-sided 

























example, form pairs selected to represent Compactness had a 
larger median factor loading difference on the Compactness 
physical dimension than on the AAS physical dimension. 
Procedure. In both experiments, the S was seated in front 
of the apparatus, the curtain was raised, and the S was 
familiarized with components of the apparatus. Instructions 
appropriate to one of the three Training conditions were 
administered and then the curtain was drawn. The S was then 
presented with eight training problems appropriate to one of 
the three Training conditions. A problem consisted of the 
visual presentation of a four-sided form for approximately 
1 second followed by the presentation of a pair of four-sided 
forms for approximately 1 second. The S's task was to inform 
the E whether the single form presented first appeared on the 
left or the right in the presentation of the pair of forms.
Following successful completion of the training prob­
lems, S listened to tape recorded instructions appropriate to 
the experimental condition to which that S had been assigned. 
The S was then given practice for the tactual exploration us­
ing curvilinear forms. Self-produced, Self-regulated Ss prac­
ticed choosing points from the reference grid directly in 
front of them and moving to the corresponding points on the 
exploratory field behind the curtain. The sequence of explo­
ratory moves was begun with the S's finger in the center of 
the field behind the curtain and sequentially progressed from 
there to the next point indicated by the S. The straightedge 
aided the S in traversing straight lines from one point to
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the subsequent point. Self-produced, Other-regulated Ss 
were also given practice moving from each point to a subse­
quent point using the straightedge as a guide. The series 
of points through which these Ss moved was chosen by a cor­
responding Self-regulated S. The practice for Self-produced 
Ss with both Self and Other-regulated movements was struc­
tured to obtain clean, consistently paced, unhesiating move­
ments between each set of points. The practice for the Self­
regulated Ss was structured to obtain the choice of a subse­
quent point within approximately 5 seconds of terminating 
movement at the preceding point. Other-produced, Self-regu­
lated Ss received practice relating to the choice of subse­
quent points in a series. They also received practice in 
relaxing their arms and allowing the E to move their arms 
without help or hindrance. Other-produced, Other-regulated 
Ss received practice in relaxing their arms to let E pro­
duce the movement while following a Self-regulated S's se­
quence of moves.
Upon successful completion of the practice trials 
with the curvilinear forms, the experimental trials were 
begun. An experimental trial consisted of the tactual ex­
ploration of a twelve-sided form in ten straight-line moves, 
pressing a button to view a pair of twelve-sided forms, and 
telling the E whether the form on the left or the right of 
the visual pair was the same as the tactually explored form.
The following were the three sets of instructions 
for Training. The first instructions were for Ss receiving
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Compactness Training.
This experiment is in two parts. The first part is 
designed to give you practice that may help you in the 
second part. In the first part of this experiment, you 
will be shown a slide of a single form for a brief peri­
od and then you will be shown a slide of a pair of forms
for a brief period. The slide with the pair of forms
contains the single form and another form which is not 
the same as the single form. Your aim is to determine 
which of the forms in the pair is the same as the single 
form you viewed. As soon as you have viewed the brief 
presentation of the pair of forms, tell me whether it 
was the form on the left or the right that you viewed 
as a single form. If it was the form on the left, say 
"left". If it was the form on the right, say "right".
Do you have any questions at this time?
To help you make the practice in this experiment
most effective, please note a physical characteristic 
of the forms like compactness. The forms can be most 
easily discriminated on the basis of their compactness. 
All of the forms have the same area but differ with re­
spect to whether their area is concentrated (compact) 
or spread out (dispersed). Practice in the first part 
of this experiment noticing whether the single form has 
its area spread out or concentrated and then picking
the form in the pair of forms that also has its area
spread out or concentrated may help you in the second 
part of this experiment.
The next instructions were for Ss receiving Training on the
AAS dimension.
This experiment is in two parts. The first part is 
designed to give you practice that may help you in the 
second part. In the first part of this experiment, you 
will be shown a slide of a single form for a brief period 
and then you will be shown a slide of a pair of forms
for a brief period. The slide with the pair of forms
contains the single form and another form which is not 
the same as the single form. Your aim is to determine 
which of the forms in the pair is the same as the single 
form you viewed. As soon as you have viewed the brief 
presentation of the pair of forms, tell me whether it 
was the form on the left or the right that you viewed 
as a single form. If it was the form on the left, say 
"left". If it was the form on the right, say "right".
Do you have any questions at this time?
To help make the practice in this experiment most 
effective please note a physical characteristic of the 
forms like areal asymmetry. The forms can be most easily 
discriminated on the basis of the placement of the area 
they contain. All of the forms have the same area but
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differ with respect to whether most of the area they 
contain is placed in the middle, the left or the right. 
They differ then in terms of the symmetry of their 
areas. Practice in the first part of this experiment 
noticing where most of the area is located in the single 
form and then picking the form in the pair of forms that 
also has its area placed in the center, to the left, or 
to the right may help you in the second part of this ex­
periment .
The next instructions were for Ss receiving De-emphasis 
Training.
This experiment is in two parts. The first part is 
designed to give you practice that may help you in the 
second part. In the first part of this experiment, you 
will be shown a slide of a single form for a brief period 
and then you will be shown a slide of a pair of forms 
for a brief period. The slide with the pair of forms 
contains the single form and another form which is not 
the same as the single form. Your aim is to determine 
which of the forms in the pair is the same as the single 
form you viewed. As soon as you have viewed the brief 
presentation of the pair of forms, tell me whether it 
was the form on the left or the right that you viewed 
as a single form. If it was the form on the left, say 
"left". If it was the form on the right, say "right".
Do you have any questions at this time?
The following four sets of instructions were for the experi­
mental conditions indicated. The first instructions were 
for Ss performing in a Self-regulated, Self-produced condition
The instructions for this experiment have been re­
corded so that everyone participating in the experiment 
will hear the same instructions presented in the same way
Your aim is to determine what the form behind the 
curtain looks like. You may do this by using only the 
tip of one index finger. Please tell the E now which 
index finger you prefer to use. (pause) The E will help 
you adjust an armrest which will support your arm while 
you are exploring with the tip of your index finger. 
During the exploration please allow the armrest to slide 
over the surface it is on. (pause) You will be exploring 
a series of forms using the following procedure. At the 
beginning of each exploration, grasp the end of the arm­
rest with your hand, extend your index finger, and slide 
your arm through the hole in the curtain. The experimen­
ter will place your index finger in the center of the 
field in which the form is located. Starting at that
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point you will be exploring the form behind the curtain 
in a limited number of straight-line moves. The straight- 
line moves will be from a point at which your finger is 
located to another point you choose. Your choice should 
be made in reference to the coded grid directly in front 
of you. This grid corresponds to the field in which the 
form is located. To indicate your choice, call out the 
row number and the column letter corresponding to the 
point to which you want to move. The E will align a 
a straightedge with the path of your move and then say,
"You may move". You will then move your finger in a 
clean unhesitating movement along the straightedge until 
you come to a "stop". When you have completed a number 
of moves, the E will ask you to quickly press the red 
button in fron¥ of you once. Pressing the button will 
flash a picture of two forms on the screen. The flash 
will be brief and you may only press the button once, 
so please be attentive. After you have flashed the pic­
ture of the two forms, tell the E which of the two forms 
looks like the form you explored with the tip of your 
index finger. If it was the form on the left, say "left". 
If it was the form on the right, say "right". Please 
give your choices quickly and loudly. If you have any 
questions the E will answer them and then you will have 
a chance to practice the procedure.
The next instructions were for Ss performing in Other-regulated,
Self-produced movement conditions.
The instructions for this experiment have been re­
corded so that everyone participating in the experiment 
will hear the same instructions presented in the same way.
Your aim is to determine what the form behind the 
curtain looks like. You may do this by using only the 
tip of one index finger. Please tell the E now which 
index finger you prefer to use. (pause) The E will help 
you adjust an armrest which will support your arm while 
you are exploring with the tip of your index finger.
During the exploration, please allow the armrest to slide 
over the surface it is on. (pause) You will be exploring 
a series of forms using the following procedure. At the 
beginning of each exploration, grasp the end of the arm­
rest with your hand, extend your index finger, and slide 
your arm through the hole in the curtain. The E will 
place your index finger in the center of the field in 
which the form is located. Starting at that point, you 
will be exploring the form behind the curtain in a lim­
ited number of straight-line moves. The straight-line 
moves will be from a point at which your finger is lo­
cated to another point which the E will indicate to you.
The E will indicate the point to which you will move by 
tellTng you a row number and a column letter representing
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a point in the field in which the form is located. The 
grid before you is coded with row numbers and column 
letters and corresponds to the field in which the form 
is located. The E will align a straightedge with the 
path of your move and then say, "You may move". You 
then move your finger along the straightedge until you 
come to a "stop". When you have completed a number of 
moves, the E will ask you to quickly press the red but­
ton in front of you once. Pressing this button will 
flash a picture of two forms on the screen. The flash 
will be brief and you may only press the button once, so 
please be attentive. After you have flashed the picture 
of the two forms, tell the E which of the two forms looks 
like the form you explored with the tip of your index 
finger. If it was the form on the left, say "left". If 
it was the form on the right, say "right". Please give 
your choices quickly and loudly. If you have any ques­
tions, the E will answer them and then you will have a 
chance to practice the procedure.
The next instructions were for Ss performing in Self-regulated,
Other-produced conditions.
The instructions for this experiment have been re­
corded so that everyone participating in the experiment 
will hear the same instructions presented in the same way.
Your aim is to determine what the form behind the 
curtain looks like. You may do this by using only the 
tip of one index finger. Please tell the E now which 
index finger you prefer to use. (pause) The E will help 
you adjust an armrest which will support your arm while 
you are exploring with the tip of your index finger.
During the exploration please allow the armrest to slide 
over the surface it is on. (pause) You will be exploring 
a series of forms using the following procedure. At the 
beginning of each exploration, grasp the end of the arm­
rest with your hand, extend your index finger, and slide 
your arm through the hole in the curtain. The E will 
place your index finger in the center of the field in 
which the form is located. Starting at that point you 
will be exploring the form in a limited number of straight- 
line moves. The straight-line moves will be from a point 
at which your finger is located to another point you 
choose. Your choice of a point should be made in refer­
ence to the coded grid directly in front of you. This 
grid corresponds to the field in which the form is lo­
cated. To indicate your choice, call out the row number 
and the column letter corresponding to the point to which 
you want to move. The E will align a straightedge with 
the path of your move and then tell you he is about to 
move your finger in a clean unhesitating movement to the 
point you indicated. When the E is moving your finger,
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please don’t help or hinder the action. You will have 
an opportunity to practice this to help you fully co­
operate by just relaxing your arm. When you have com­
pleted a number of moves, the E will ask you to quickly 
press the red button in front of you once. Pressing 
this button will flash a picture of two forms on the 
screen. The flash will be brief and you may only press 
the button once, so please be attentive. After you 
have flashed the picture of the two forms, tell the E 
which of the two forms looks like the form you explored 
with the tip of your index finger. If it was the form 
on the left, say "left". If it was the form on the 
right, say "right". Please give your answers quickly 
and loudly. If you have any question, the E will answer 
them and then you will have an opportunity to practice 
the procedure.
The next instructions were for Ss performing in Other-
regulated, Other-produced conditions.
The instructions for this experiment have been re­
corded so that everyone participating in the experiment 
will hear the same instructions presented in the same way.
Your aim is to determine what the form behind the 
curtain looks like. You may do this by using only the 
tip of one index finger. Please tell the E now which 
index finger you prefer to use. (pause) The E will help 
you adjust an armrest which will support your arm while 
you are exploring with the tip of your index finger.
During the exploration please allow the armrest to slide 
over the surface it is on. (pause) You will be exploring 
a series of forms using the following procedure. At the 
beginning of each exploration, grasp the end of the arm­
rest with your hand, extend your index finger, and slide 
your arm through the hole in the curtain. The E will 
place your index finger in the center of the field in 
which the form is located. Starting at that point you 
will be exploring the form in a limited number of straight- 
line moves. The straight-line moves will be from a point 
at which your finger is located to another point which 
the experimenter will indicate to you. The E will indi­
cate the point to which you will be moved by telling you 
the row number and column letter representing a point 
in the field in which the form is located. The grid be­
fore you is coded with row numbers and column letters 
and corresponds to the field in which the form is located. 
The E will align a straightedge with the path of your 
move and then tell you he is about to move your finger 
in a clean, unhesitating movement along the straightedge 
to the point indicated to you. When the E is moving 
your finger, please don't help or hinder the action.
You will have an opportunity to practice this to help 
you cooperate fully by just relaxing your arm. When 
you have completed a number of moves, the E will ask you
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to quickly press the red button in front of you once. 
Pressing this button flashes a picture of two forms on 
the screen. The flash will be brief and you may only 
press the button once, so please be attentive. After 
you have flashed the picture of the two forms, tell the 
E which of the two forms looks like the form you ex­
plored with the tip of your index finger. If it was 
the form on the left, say "left". If it was the form 
on the right, say "right". Please give your choices 
quickly and loudly. If you have any questions, the E 
will answer them and then you will have an opportunity 
to practice the procedure.
In the second experiment, the instructions were 
identical to the instructions for Ss in an Other-regulated, 
Self-produced performance condition in the first experiment. 
The instructions appropriate to each level of Training were 
identical to those for Training in the first experiment.
RESULTS
Correct responses during the Training trials were 
greater than 95$ in both experiments. The few errors made 
were dispersed across experimental conditions and individual 
Ss. The number of correct discrimination responses from the 
experimental task in Experiment I were analyzed using a 2 x 
3 x 2 x 2  analysis of variance appropriate to the design pre­
sented in Figure 1. Table 3 presents mean correct discrim­
ination responses under levels of the four factors in the 
full design and Table k presents a summary of the analysis 
of variance. The analysis of variance indicated a signifi­
cant Training x Regulation-of-Movement x Stimulus Dimensions 
interaction (p<.00l). Production-of-Movement was predicted 
to interact with these three variables on the basis of the


















Compactness 7.89 7.22 6.44 7.22 7.11 7.67 8,44 7.56 6.78 6.33 6.78 6.78




A summary of the analysis of variance for four factors in 
Experiment I.
Source df SS MS P
Between Ss
Production-of-Movement(P) 1 .56 .56 .15
Training(T) 2 9.15 k.57 1.20
Regulation-of-Movement(R) 1 .23 .23 .06
PT 2 .15 .07 .02
PR 1 k.k5 k.k3 1.16
TR 2
CO• .2k .06
PTR 2 3 .3 7 1.68 .kk
Ss within groups 96 3 6 7 .2 2 3.82
Within Ss
Stimulus Dimensions(D) 1 8 . 5 6 8 . 5 6 3.80
PD 1 3.38 3.38 1 .5 0
TD 2 7.15 3.57 1.58
RD 1 6.3k 6.3k 2.81
PTD 2 l.kk .72 .32
PRD 1 3.89 3.89 1.73
TRD 2 3k.26 17.13 7.59***
PTRD 2 1.92 .96 • ^3
D x Ss within groups 96 216.53 2 .2 6
*** p<.001
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results presented by Landrigan and Forsyth (1973). All 
effects other than the Regulation-of-Movement x Stimulus 
Dimension x Training interaction were nonsignificant (p>.05 
for Stimulus Dimensions and Regulation-of-Movement x Stimulus 
Dimensions? p>#10 for all other effects). Mean correct dis­
crimination responses under levels of the three interacting 
factors are represented in Figure 3» Simple simple effects 
tests were employed to examine the three interacting factors 
separately. A Newman-Keuls procedure was used to analyze 
further the simple simple effects for Training. Summaries 
of the simple simple effects tests and the Newman-Keuls pro­
cedure are presented in Tables 5 and 6, Performance totals 
for factorial combinations of the three interacting variables 
were compared with chance in an additional analysis. Chance 
was set at 50?6 correct discriminations (6 correct responses) 
for the comparisons. The results of this analysis are pre­
sented in Table 7»
The first conclusion drawn from the analysis of the 
three factor interaction was that Compactness Training facil­
itated performance on Compactness problems when movements were 
Self-regulated. A significant simple simple Training effect 
(p<,05) resulted for Compactness problems with Self-regulated 
movements. This was the type of result predicted for the 
effects of Compactness Training, with the exception of the 
qualification by Production-of-Movement prediction. The 
Newman-Keuls procedure (Table 6) more specifically indicated 
that this Training effect resulted from a difference between
S t i m u l u s  D i m e n s i o n s
Compactness
T r a i n i n g   Compact  A A S  De-emphasis
Regu l a t i on - o f - Movemen t   Self
Figure 3.  Mea n  p e r f o r m a n c e s  in Exper iment  I.
Compact  A A S  De-emphasis
O t h e r
Table 5* A summary of the 
Experiment I.
simple simple effects tests for
Source df SS MS F
Training (T)
Stimulus Dimensions (D) 
Regulation-of-Movement (R) 
T at RD(Self, Compact) 2 21.90 10.95 3 .60*
T at HD(Self, AAS) 2 10.19 5.10 1 .6 8
T at RD(Other, Compact) 2 1.78 .89 .29
T at RD(Other, AAS) 2 1 7 .2 6 8 .6 3 2.84
Error 192 583.75 3.04
D at TR(Compact, Self) 1 9 .0 0 9 .0 0 4.00*
D at TR(AAS, Self) 1 .72 .72 .32
D at TR(De-emphasis, Self) 1 18.92 1 8 .9 2 8.41***
D at TR(Compact, Other) 1 2 6 .6 3 2 6 .6 3 1 1.8 3***
D at TR(AAS, Other) 1 .48 .48 .21
D at TR(De-emphasis, Other) 1 .72 .72 .32
Error 96 216.53 2 .2 6
R at TD(Compact, Compact) 1 17.39 17.39 5.72*
R at TD(Compact, AAS) 1 15.92 15.92 5.24*
R at TD(AAS, Compact) 1 1 .8 2 1.82 .60
R at TD(AAS, AAS) 1 .03 .03 .01
R at TD(De-emphasis, Compact) 1 3.35 3.35 1 .1 0
R at TD(De-emphasis, AAS) 1 2.82 2.82 .93
Error 192 583.75 3.04
*p*.o 5 **p<^.oi ***p*.ooi
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Table 6
A summary of the Newman-Keuls procedure for Experiment I. 
Comparisons of total correct responses for three Training 
levels in the condition defined by Self-regulated movements 














A summary of individual comparisons between chance performance 
and total numbers of correct responses in conditions defined 
by levels of the Training, Stimulus Dimension, and Regulation- 
of-Movement variables. Chance is set at 50% correct discrim­





TRD(Compact, Self, Compact) 1 13.94***
TRD(Compact, Self, AAS) 1 4.05*
TRD(AAS, Self, Compact) 1 5.72*
TRD(AAS, Self, AAS) 1 3.65
TRD(De-emphasis, Self, Compact) 1 1.10
TRD(De-emphasis, Self, AAS) 1 12.44***
TRD(Compact, Other, Compact) 1 1.80
TRD(Compact, Other, AAS) 1 18.86***
TRD(AAS, Other, Compact) 1 2.62
TRD(AAS, Other, AAS) 1 4.05*
TRD(De-emphasis, Other, Compact) 1 4.4l*








Compactness and De-emphasis Training (p<.05). Such a differ­
ence probably reflects both facilitation due to the effects 
of Compactness Training and interference effects due to the 
De-emphasis Training. Compactness Training facilitated per­
formance on Compactness problems and De-emphasis Training 
interferred with performance on Compactness problems. Per­
formance on the Compactness problems with Compactness Train­
ing was well above chance (p<.001). On the other hand, per­
formance on Compactness problems with De-emphasis Training 
provided the only instance of Self-regulated, Compactness 
problem performance not exceeding chance (p>,20). Further 
evidence that Compactness Training facilitated performance 
on Compactness problems with Self-regulated movements was 
provided by the significant difference between Compactness 
and AAS problem performance under Compactness Training, Self­
regulated movements (p<.05). It should be noted that this 
difference resulted even though performance on both Compact­
ness and AAS problems exceeded chance. The fact that facil­
itation effects from Compactness Training resulted only with 
Self-regulated movements was emphasized by the observation 
of a significant difference between Self and Other-regulated 
movement performances on Compactness problems with Compactness 
Training (p<,05).
Training on AAS problems was predicted to facilitate 
performance on AAS problems when movements were Self-regulated, 
Self-produced and when movements were Self or Other-regulated, 
Other-produced. The results offer no support for this pre­
kl+
diction. Surprisingly there was evidence of facilitation 
for the AAS dimension with De-emphasis Training, Self­
regulated movements and with Compactness Training, Other- 
regulated movements. In both of these cases the simple sim­
ple effect for Stimulus Dimensions indicated a significant 
difference between performances on AAS and Compactness prob­
lems (p<.001) . The comparisons with chance indicated AAS 
problem performance was well above chance in both instances 
(p<.001) and in both instances, Compactness problem perform­
ance did not exceed chance. This was taken to indicate a 
reciprocal relationship in the utilities of Compactness and 
AAS. A significant Regulation-of-Movement simple simple 
effect for performance on AAS problems with Compactness Train­
ing resulted (p<.05). Other-regulated performance was supe­
rior to Self-regulated performance in this comparison. It 
was the only instance of Other-regulated performance being 
superior to Self-regulated performance.
De-emphasis Training was expected to interfere with 
utility of both Compactness and AAS under all combinations of 
other variables. Indications from the results were that 
Compactness was selectively de-emphasized and the utility of 
AAS was facilitated with De-emphasis Training, Self-regulated 
movements. One conclusion was that the utility of Compact­
ness could be either facilitated or interferred with through 
Training when movements are Self-regulated. The utility of 
AAS was facilitated when the utility of Compactness was inter­
ferred with and not as a function of the AAS Training.
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There was no selective interference or facilitation 
for either dimension with De-emphasis Training, Other-regulated 
movements. The only indication of a change in the utility 
of a dimension with Other-regulated movements was the superi­
ority of AAS over Compactness performance when Training em­
phasized Compactness. These findings may represent examples 
of differences between information processing in Self and 
Other-regulated performance conditions. Changes in the utility 
of dimensions like Compactness may occur more readily when 
information search is Self-regulated than when the search is 
Other-regulated. It is possible that the common element for 
increasing the utility of dimensions like AAS is not direct 
Training as in the instance of facilitating the utility of 
Compactness. The facilitation of AAS occurred with a con­
comitant interference for the utility of Compactness under 
disparate combinations of levels of the other variables.
Data from Experiment I were subjected to a prelim­
inary analysis using a 2 x 3 x 2 x 2 x 2 x 3 analysis of 
variance. The last two factors were Halves of the experi­
ment with counterbalanced repeated presentations of stimulus 
problems and Orders of presentation. The first four factors 
were those which are presented in Figure 1. A summary of 
the full six factor analysis of variance is presented in 
Appendix A. This analysis revealed interpretable effects 
resulting under the Training x Regulation-of-Movement x Stim­
ulus Dimensions interaction. A five factor interaction in­
volving Training, Regulation-of-Movement, Stimulus Dimensions,
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Halves and Orders also resulted (p<.05). Appendix B pre­
sents the mean correct responses under factorial combina­
tions of the levels of the five interacting factors.
Correct discrimination responses in Experiment II 
were analyzed using a 2 x 3 x 2 analysis of variance appro­
priate to the design presented in Figure 2. The three fac­
tors were Borrowed Moves, Training, and Stimulus Dimensions. 
Stimulus Dimensions is a repeated measures factor. Table 
8 presents a summary of the analysis and Table 9 presents 
mean correct discriminations for factorial combinations of 
the levels of the three variables. No significant differ­
ences emerged from the analysis. This lack of significant 
findings for Experiment II was not surprising in view of 
the results from Experiment I.
Experiment II employed only Other-regulated, Self­
produced conditions. This was done to determine whether 
a systematic pattern of moves is constructed specific to 
the stimulus properties sought by Ss for discriminations.
For the particular approach used in Experiment II to have 
succeeded, a demonstration of facilitation effects with 
Other-regulated, Self-produced movements was necessary in 
Experiment I. For instance, performance on Compactness 
problems must have been superior to performance on AAS 
problems when Ss received Compactness Training. No facili­
tation effects were observed with Other-regulated move­
ments in Experiment I.
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Table 8
A summary of the analysis of variance for Experiment II.
Source df MS F
Between Ss
Borrowed Moves (B) 1 2.09 .54
Training (T) 2 1.84 .48
BT 2 .19 .05
Ss within groups 48 3.87
Within Ss
Stimulus Dimension (D) 1 2.68 .90
BD 1 1.56 .52
TD 2 2.0 6 .69
BTD 2 .57 .19
D x Ss within groups 48 2.98
Table 9. Mean correct responses under levels of the three variables in 
Experiment II.
Borrowed Moves Compactness AAS






Compactness 7.22 7.22 ?,¥*■ 7.33 7.11 7.33




The results indicated that the utilities of spec­
ific physical dimensions can be changed through Training. 
Training can facilitate or interfere with performance? this 
study indicated that the effectiveness of Training is highly 
variable across Stimulus Dimensions and Regulation-of-Move- 
ment. The Production-of-Movement variable was expected to 
interact with the Training, Stimulus Dimensions and Regula- 
tion-of-Movement variables. The prediction of the four fac­
tor interaction was made on the basis of the results presen­
ted by Landrigan and Forsyth (1973)* Those results indica­
ted Regulation-of-Movement effects were qualified by Stim­
ulus Dimensions and Production-of-Movement. There are some 
differences between that study and the one reported here 
which could account for the differences in the results with 
respect to the Production-of-Movement variable. Principally, 
the Asystematically-regulated movement level of the Regula- 
tion-of-Movement variable was not sampled in the present 
study. Eliminating this level of the Regulation-of-Move­
ment variable from the Landrigan and Forsyth study would 
have diminished or eliminated the qualification by Produc­
tion-of-Movement .
The utility of Compactness was facilitated by Com­
pactness Training when Ss regulated their own exploratory
movements. This result supports the hypothesis for the 
effects of Compactness Training. The specific hypothesis 
stated a qualification of this effect by Production-of- 
Movement. The results indicated that it occurred with both 
Self and Other-produced movements. An unexpected inter­
ference with the utility of Compactness resulted with Other- 
regulated movements and Compactness Training. This inter­
ference was similar to the one observed for the utility of 
Compactness with De-emphasis Training, Self-regulated move­
ments. It points to the need for considering activity, 
specified in terms of Regulation-of-Movement, as a factor 
influencing the effectiveness of Training on a particular 
dimension. The results of the research with visual tasks 
have indicated specific interactions between Training and 
Stimulus Dimensions. Forsyth and Goldberg (1972), for 
instance, reported that the utility of Compactness could be 
increased by Compactness Training while the utility of AAS 
was not increased by similar AAS Training. By definition, 
the visual tasks provided a Self-regulated search for infor­
mation. Relative to the finding reported here, it is possible 
that the direct facilitating effects of Training are exhibited 
only with a Self-regulated information search.
The results of this experiment showed that AAS Train­
ing had no effect in changing the utility of AAS with either 
Self-regulated or Other-regulated movements. In visual re­
search, Forsyth and Goldberg (1972) found that AAS Training 
was ineffective for increasing the utility of AAS. They
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also demonstrated that training on the other dimensions did 
increase the utility of those other dimensions. Forsyth 
and Goldberg reported that AAS training interfered with 
performance on the Compactness and one other dimension. 
Williams and Aiken (1973) reported no increase in the utility 
of the AAS dimension resulting from AAS training for adult 
Ss. On the other hand, Williams and Aiken reported that 
training on other dimensions enhanced the utility of those 
other dimensions. These researchers further demonstrated 
that an alternative procedure, involving a change of instruc­
tions, could be used to emphasize the AAS dimension for adult 
Ss. The change specifically involved telling Ss not to 
"mentally" rotate the forms. The reasons for the change 
in the utility of AAS with the different instructions are 
not clear. They do not relate directly to the physical 
dimension. However, this was one demonstration of the 
feasibility of facilitating the utility of AAS. In the 
present study there were two instances of facilitation for 
the AAS dimension. Neither of these occurred with Training 
emphasizing AAS, but there are two independent observations. 
These instances occurred with De-emphasis Training, Self­
regulated movements and Compactness Training, Other-regulated 
movements. Just as in the case of the different instructions 
proving facilitative, the specific reasons for this 
facilitation are not clear. The one common finding in the 
two instances of facilitation for AAS was a concommitant 
interference with the utility of Compactness. It
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was interesting to note that performances averaged across 
Compactness and AAS problems were nearly equivalent with 
Compactness Training for both Self and Other-regulated 
movements (Figure 3)« The average of the Compactness and 
AAS problem performances with De-emphasis Training, Self­
regulated movements was also nearly equivalent to the pre­
ceding average performances. The extremely low variability 
associated with the Training x Regulation-of-Movement effect 
(Table 4; F*=.06 (2, 96)) is an indication of the near equal­
ity of all averages across Compactness and AAS problems 
under levels of the Training and Regulation-of-Movement 
variables. The consistency of these averages and the re­
sulting Stimulus Dimensions differences provided support 
for the conclusion of an inverse relationship between per­
formances on problems representing the two dimensions.
This finding leads to a suggestion to guide further re­
search. The suggestion assumes a hierarchy of dimensions 
to which Ss selectively attend (Egeth, 1967; Forsyth and 
Brown, 1967) The suggestion is that the lower dimensions 
in a hierarchy such as AAS are relatively unsusceptible to 
change; the utility of such dimensions may be more suscep­
tible to change as their relative position in the hierarchy 
increases.
The De-emphasis Training was expected to decrease 
the utility of both the AAS and Compactness dimensions with 
both Self and Other-regulated movements. The results 
indicated interference only for the utility of Compactness
with Self-regulated movements. Two points of importance 
should be considered here. The first relates to the notion 
of Compactness having a higher relative standing in the 
hierarchy of attended dimensions. A hierarchical arrange­
ment of dimensions has been demonstrated in research with 
visual tasks. With no contradictory evidence, this hier­
archical arrangement can be assumed to generalize to tactual 
exploration-visual recognition tasks for the purposes of 
making suggestions for further research. Further research 
may indicate that dimensions of such higher relative util­
ity are more readily influenced by both facilitating and 
interfering influences. This further research could in­
clude selective de-emphasis of dimensions. The second 
point to consider is the influence of Regulation-of- 
Movement in determining facilitation and interference effects.
A further point concerning the results of this ex­
periment relates to Gibson's (i960) comprehensive listing 
of influences wich determine the potential information 
that becomes effective information. Specifically, the 
Training x Regulation-of-Movement x Stimulus Dimensions 
interaction demonstrates the need for future research to 
be concerned with nonadditive relationships among the in­
fluences. While Production-of-Movement did not emerge as 
an interacting influence in this experiment, it should be 
included as a possible interacting influence in future 
research. The effectiveness of this influence may become 
more evident in a variety of other tasks which place
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greater emphasis on motoric components of activity. The 
five factor interaction from the preliminary analysis of 
the Experiment I data necessitates some caution in inter­
preting the pattern of results under the Training x Regu­
lation- of -Movement x Stimulus Dimensions interaction. Or­
dinal level comparisons among the means in the preliminary 
analysis indicated that the pattern of results occurring 
for the Training x Regulation-of-Movement x Stimulus Di­
mensions interaction (Figure 3) obtained for both Halves 
of the experiment under only one Order. For the other two 
Orders, Compactness Training facilitated performance on 
Compactness problems with Self-regulated movements only 
during the second Half of the experiment. The results of 
De-emphasis Training with Self-regulated movements did not 
vary across levels of the Halves and Orders variables.
The consistent result was a facilitation for the utility 
of AAS and a concomitant interference with the utility of 
Compactness. A similar interference for Compactness and 
facilitation for AAS occurred with Compactness Training, 
Other-regulated movements, except under one Order in the 
second Half of the experiment. In the instance of this 
exception, both AAS and Compactness appear to be useful. 
Data from the same Ss in the first Half of the experiment 
indicated correspondence with the overall pattern.
In summarizing the preliminary analysis there was 
evidence for two exceptions to the overall pattern of re­
sults observed under the Training x Regulation-of-Movement
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x Stimulus Dimensions interaction. The first relates to 
the facilitation of Compactness problem performance with 
Compactness Training, Self-regulated movements. This fa­
cilitation occurred consistently with the exception of per­
formance in the first Half of the experiment under two of 
the three Orders. No obvious structural differences among 
the sequencing of Compactness and AAS problems in the dif­
ferent counterbalanced Orders appears to account for the 
exceptions. It was determined that less than 6$ of the Ss 
using the two Orders in which the first Half exception 
occurred had volunteered for the experiment. Greater than 
66$ of the Ss using the third Order were volunteers. Pos­
sibly the exceptions are related to this difference. The 
second exception was the single instance of no interfer­
ence for Compactness and no facilitation for AAS under 
Compactness Training, Other-regulated movements. There was 
no evidence of relationships for this second exception.
It was the only instance where Compactness Training, Other- 
regulated movements did not interfere with the utility of 
Compactness. The structure of the counterbalanced presen­
tation Orders was not an obvious contributing factor. The 
same Ss showed the pattern of results obtained with other 
Orders during the first Half of the experiment. A decision 
was made to proceed with the collapsed analysis recognizing 
possible volunteer-recruit differences and attributing the 
second exception to chance.
The results of Experiment II show that this experi-
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ment does not fulfill its intended purpose. The reasons 
for this were set forth previously. Determining whether 
structure in the pattern of exploratory moves plays a role 
in the pick-up and use of information remains an important 
question. Alternative methods of investigation will have 
to be developed to answer this question. One such alter­
native involves the separation of Self-regulated high and 
low correct responders. One group of Other-regulated Ss 
could be given the patterns of exploratory moves generated 
by Self-regulated high correct responders. Another group 
of Other-regulated Ss could be given the patterns of explor­
atory moves generated by the Self-regulated low correct re­
sponders. A difference between these groups of Other-regu­
lated Ss should show better performance for those Ss follow­
ing the patterns generated by high correct responding Self­
regulated Ss. Such a difference would indicate better in­
formation pick-up and use with particular exploratory pat­
terns. Some exemplars of high correct Other-regulated Ss 
following the patterns of moves generated by high correct 
Self-regulated Ss exist in the data from Experiment I. 
Exemplars also exist for low correct Other-regulated Ss 
following the patterns generated by low correct Self­
regulated Ss. As an example of correspondence between low 
correct responders, one Other-regulated S, who received De­
emphasis Training, scored 3 correct AAS problems and 3 cor­
rect Compactness problems. The Self-regulated S, from whom 
the Other-regulated S’s moves were borrowed, scored 4 correct
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AAS problems and 2 correct Compactness problems. There 
are many other similar correspondences in these data. At 
present no conclusion can be drawn from these correspond­
ences, but they do serve to indicate the possible success 
of further research designed specifically to assess such 
correspondences. One method with which this further re­
search could be carried out is the classification method 
suggested.
A subsequent task would be to analyze the struct­
ural properties of the move patterns in terms of physical 
measures. Subsequent to this structural analysis, move 
patterns could be generated to produce differential results 
on the discrimination performance measure. The Landrigan 
and Forsyth (1973) study shows some performance differences 
between Other-regulated Ss and Ss following a computer gene­
rated random pattern of moves. This is one indication of 
performance differences as a function of structure in the 
pattern of exploratory moves. Further research must pro­
vide other indications and specify the effective struct­
ural property differences.
In summary, this research provided several conclu­
sions about useful information, the porcesses for utili­
zing this information, and the modifiability of these pro­
cesses. Nonadditive influences affected what potential 
information became effective information. Future research 
must be designed to allow such relationships among the in­
fluences to be exhibited.
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Training was shown to change the utility of speci­
fic dimensions, although the effects of Training were quali­
fied by Regulation-of-Movement and Stimulus Dimensions.
This finding indicated the necessity for further research 
into hierarchical classifications of dimensions together 
with assessment of the differential effects of De-emphasis 
Training and Regulation-of-Movement on different Stimulus 
Dimensions.
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A summary of the six factor analysis of variance for 
Experiment I.
Source df SS MS F
Production-of-Movement (P) 1 .28
COCM• .13
Training (T) 2 4.57 2.29 1.09
Regulation-of-Movement (R) 1 .11 .11 .05
Presentation Order (0) 2 2.36 1.18 .56
PT 2 .07 .04 .02
PR 1 2.22 2.22 1.06
TR 2 .24 .12 .06
PO 2 .56 .28 .13
TO 4 2.68 .67 .32




PTO 4 5.48 1.37 • 65
PRO 2 .62 .31 .15
TRO 4 5.43 1.3 6 .64
PTRO 4 4.45 1.11 .53
Ss within groups 72 151.50 2.10
Halves of Experiment (H) 1 .84
00• .79
PH 1 1.69 1.69 1.60
TH 2 .57 .29 .27
RH 1 .02 .02 .02
OH 2 10.4 5 5.22 4.94*
Appendix A (continued)
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Source df SS MS F
PTH 2 11.55 5.78 5A6**
PRH 1 .39 .39 .37
TRH 2 2.72 1.36 1.29
POH 2 5.29 2.64 2.50
TOH 4 6.37 1.59 1.51
ROH 2 1.54 .77 .73
PTRH 2 9.24 4.62 4.37*
PTOH 4 1.36 .34 .32
PR OH 2 1.53 .77 .72
TROH 4 1.03 .26
-3-CM•
PTROH 4 4.98 1 .2 5 1.18
H x Ss within groups 72 76.15 1.06
Stimulus Dimensions (D) 1 4.28 4.28 4.15*
PD 1 1.69 I .6 9 1.64
TD 2 3.57 1.79 1.74
RD 1 3.17 3.17 3.08
OD 2 3.20 1.60 1.55
PTD 2 .72 .36 .35
PRD 1 1.95 1.95 1.89
TRD 2 17.13 8 . 5 6 8 .3 2**
POD 2 3.60 1.80 1.75
TOD 4 2.84 .71 .69
ROD 2 5.09 2.54 2.47
Appendix A (continued)
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Source df SS MS F
PTRD 2 .96 .48 .47
PTOD 4 4.89 1.22 1.19
PROD 2 2.56 1.28 1.24
TROD 4 4.2 6 1.0 6 1.03
PTROD 4 7.68 1.92 1.86
D x Ss within groups 72 74.16 1 . 0 3
HD 1 7.5 2 7.52 7.44**
PHD 1 .67 .67 .66
THD 2 .72 .36 .36
RHD 1 .84 .84
c\00•
OHD 2 3.10 1.55 1 .5 3
PTHD 2 .13 .06 .06
PRHD 1 .84 • 00 -s- .83
TRHD 2 .46 .23 .23
POHD 2 3.92 1.96 1.94
TOHD 4 12.22 3.06 3.02*
ROHD 2 4.62 2.31 2.28
PTRHD 2 .30 .15 .15
PTOHD 4 3.01 .75 .74
PR OHD 2 5.48 2.74 2.71
TROHD 4 13.40 3.35 3.31
PTROHD 4 9.70 2.42 2.40
Appendix A (continued)
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Source df SS MS P




Halves of the experiment First Half Second Half
Regulat i on-of-Movement Self Other Self Other
Training
C= Compactness
AAS= X-axis Areal Asymmetry
D= De-emphasis






1 3.174.003.172.33 3.00 3.00 4.333.833.504.6?4.004,00
2 4.833.673.33 3.00 4.163.00 4.504.173.333.002.334.00
3 3.502.833.504.003.173.834.173.673.oo3.334.173.83
AAS
1 3.333.17I* .004.504.673.8; 3.673.504.334.173.674.83
2 4.003.673.834-.172.503.8; 3.503.503.673.833.173.33
3 3.673.834.334.50 4.333.673.333.674.004.333.173.00
Appendix B. Mean correct responses for factorial combinations of the 
Halves, Regulation-of-Movement, Training, Orders, and 
Stimulus Dimensions variables in Experiment I,
